. Estimated global CH 4 production rates divided into various cyanobacterial habitats showing the potential contribution of cyanobacteria in global CH 4 cycling. References (66-71)
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Fig. S1. Temporal profiles of CH 4 , O 2 , and cyanobacterial derived chlorophyll a between July 2014 and 2016. The CH 4 data was measured every 1 -4 weeks depending on season using a GC-FID as described in Grossart et al. (37) . O 2 and Chl a were measured hourly using a YSI and a BBE probe (see www.lake-lab.de), respectively. 4 and oxygen under light/dark cycles using a MIMS in 17 different cyanobacterial cultures. A decrease in CH 4 concentration is a result of reduced (or no) production coupled with degassing from the supersaturated, continuouslymixing, semi-open incubation chamber towards equilibrium with atmospheric CH 4 (2.5 nM and 2.1 nM for freshwater and seawater, respectively). Calculated CH 4 production rates account for the continuous emission of CH 4 from the incubation chamber for as long as the CH 4 concentrations are supersaturated. The light regime for the experiments was as follows: dark (black bar) from 19:30 to 09:00 then light intensity (yellow bar) was programmed to increase to 60, 120, 180, 400 µmol quanta m -2 s -1 with a hold time of 1.5 h at each intensity. After maximum light period the intensity was programmed to decrease in reverse order with the same hold times until complete darkness again at 19:30. . To test the link between the photosynthetic system and CH 4 production, a series of known photosynthesis inhibitors (B) were used. The inhibitors were added at 11:00 am (red arrows) after the culture was exposed to 2 h of illumination and the expected increase in CH 4 concentration was observed. Atrazine (C) blocks immediately both O 2 and CH 4 production leading to the subsequent death of the culture. DBIMB (2,5-dibromo-3-methyl-6-isopropylbenzoquinone) (D), results in an immediate decrease in CH 4 production rate under oxic conditions and a burst in CH 4 production when the culture turns anoxic. In subsequent days a decrease in methane concentration is observed immediately upon illumination. This is a result of cease of production coupled with degassing of the CH 4 from the semi-open experimental system. Since DBMIB can be reduced and it's blocking site bypassed, the culture resumes normal activity within few days. HQNO (2-Heptyl-4-hydroxyquinoline n-oxide) (E) has a similar effect as DBMIB in a dark anoxic culture. Upon reillumination CH 4 production is delayed till stronger light intensities are applied. Expected ionization spectrum (mass spectrum) of CH 4 as obtained from the NIST chemistry webbook (A) compared to the ionization spectrum measured using the membrane inlet mass spectrometer (MIMS) used in this study (B) . The peak at m/z 15 is used for analyses with the membrane inlet mass spectrometer and is ca. 90% of the main peak at m/z 16. 
Fig. S2. Continuous measurements of CH
and mass 40 (Argon) plotted against the calculated solubility at different salinities at 30°C. The signal in both cases is linearly correlated to the concentration of the dissolved gas. The ratio between the two masses was extrapolated between 0 and 50 ppt and was used for calculating the CH 4 concentration.
Applied parameters for global calculations of CH 4 production rates from Cyanobacteria
The biomass data and the CH 4 production rates per compartment/habitat that were used for global upscaling are shown in table S1. Global cyanobacterial biomass estimates were taken from Garcia-Pichel et al. 21 and increased for marine environments by 33 % following the recent estimation of Prochlorococcus biomass by Lange et al 42 . The resulting biomass was used to calculate annual CH 4 production rates for the respective compartments: Marine (oceanic), freshwater, arid soil, semiarid soil and other minimally explored areas such as polar regions and tropical forests. The Cyanobacteria were divided to the different compartments based on their source as shown in Fig. 3 . The CH 4 production rates derived from the two soil Cyanobacteria were applied to both soil compartments (arid and semiarid areas). We did not consider that Cyanobacteria are active in producing CH 4 equally throughout the year and therefore calculated the relative proportion of Cyanobacteria adding to annual CH 4 production in each of the habitats (see table S1 ). For the marine environment the active fraction over one year was based on the surface portion of the total biomass (ca. 43 %) or a fraction of it. For freshwater on an estimation of bloom duration ranging between 2-13 weeks, for arid soils the activity was set to 2-4 h since these Cyanobacteria are active only during early morning hours and further reduced for 3-6 months per year. For semiarid soil and the unaccounted Cyanobacteria discussed in GarciaPichel et al 21 an active period of 8-16 h was assumed for 6-12 months.
We would like to note that this simple approach does not account for the effects of environmental factors and neglects the complexity of aquatic and terrestrial ecosystems and hence these calculations should only be considered as first rough CH 4 production rates.
Moreover, these production rates should not been considered as CH 4 fluxes to the atmosphere. For example, the oceanic CH 4 flux to the atmosphere, estimated at a few Tg y -1 , is the result of production by multiple processes, transport and consumption of CH 4 by methanotrophs. d The fraction is calculated assuming a minimum of 2 h activity over 3 months (13 weeks) and a maximum activity of 4 h over 6 months (26 weeks). e The fraction is calculated assuming a minimum of 8 h activity over 6 months (13 weeks) and a maximum activity of 16 h over the whole year. f The fraction is calculated assuming a minimum of 8 h and a maximum of 16 h activity over 6 months (26 weeks). g Calculated as the product of biomass, emission rates and active fraction that contributes to annual CH 4 formation.
The global extrapolations span a wide range depending on the assumptions made. In total, Cyanobacteria in freshwater and arid environments might only produce minor amounts of CH 4 (0.012 to 0.183 Tg y -1 and 0.014 to 0.74 Tg y -1 , respectively) whilst production of CH 4 in semiarid areas is considerably higher amounting to 0.3 to 3.4 Tg y -1 . By far the largest estimated production of cyanobacterial derived CH 4 with a span of 1.28 to 2210 Tg y -1 occurs in the oceans. However, whilst the lower range is conceivable, the higher estimated values are unlikely. The estimated higher values were based on the highest formation rates measured from Prochlorococcus in the laboratory. Therefore, it is rather unlikely that the CH 4 formation rates of Prochlorococcus spp. measured under laboratory conditions occur on a global scale in the field.
